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PCT/EI 
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application No. 

PCT/EP2003/013170 



1 1. Basis of the report , . 

llWith regard to the elements of fh» international application:* 



Q tbfiintemaUcnal application as originally filed 
the description: 



, as originally filed 
~ fTlcd with the demand 



pages 



, filed with the latter of 



the claims: 
pages 



, as originally filed 

I as amended (together with any statement under Article 19 

, filed with the dema-' 

- .filedwiththeletterof 17=^2005(21.01^0051 



| | the drawings: 

pages 

pages 



p as originally filed 
"Tiled with the demand 



, filed with the letter of 



□ the sequence listing part of the description: 

pages ^ . — 

pafies 

pages 



, as originally filed 
, filed with die demand 



.filed with the letter of 



» s£a«a«aas« > - — — — 

O contained in the international application in written form 

□ filed together with the international application in computer readable form. 

□ ftmishedJubscqueirtlytotMsMthorityinwrittenfbno. 

been furnished. 

L □ The amendments have resulted in the cancellation at 

the description, pages — . 

_ the claims, Nos. — „ . — 

~~] the drawings* sheets/fig 



Form PCT/IPBA/409 (Bos I) (July 1998) 
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I intemation^Tspplicotion No. 

INTERNATIONAL PR ELIM INARY EXAMINATION RETORT | PCTBP2003/OU170 
1 IV. Lack of unify of Invention 



|l. In response to the invitation to rtrtriei ox pay addition* fees the applicant has: 

\ 1 restricted the claims. 
|^| paid additional fees. 
Q paid additional fees under protest 
Q neither restricted nor paid additional fees. 



n complied with. 

□ not complied with for the following reasons: 



4. Ccmsetiuently, the following parts of the 
1 m'estabhshiinr^his-fBport:- 



intemationai appKcatian were the subject of International preluninary examination 



| 2<J allparts. 

Q the parts relating to claims Nos. 



« . . h/vrmJD A IA nO fUrrt TM\ fJlllv 1 9981 
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ERNATIONA1. PRELIMINARY EXAMINATION REPORT 




Iutem^tionam>pAi canon No. 
PCT/EP 03/13170 



Continuation oft I V . 

Lack of unity of invention 



nMi-hnritv has determined that the 
This Examining Authority nas o OT . 

International application contain, multiple inventions or 
gr oups of invention which are not link** by . 
general inventive concept IPCT Rule 13.i., as follows: 

X. claims 1 to ..».!•• * - ttod - d a reaCt °; 
producing alines by -acting «-« alXanols with 
ammonia in a fixed bad in the presence of a shape- 
.elective fixed-bed catalyst, charactered in that 
fi«d bed is a single coherent fixed bed and pipes 
Sough which coolant is guided in order to regulate the 
te^erature of the fixed bad are provided within this 



fixed bed- 



II . Claim >. A method of producing al*yl.«i»e. by 
reacting C1-C4 alxanols with ammonia in a fixed bad in 
reacting ae i ec tlve fixed bed catalyst, 

the presence of a shape-selective 

• i„ that some of the feed material is fed to 
characterized in that some o nl ™.dv 
the fixed bed at a location at which there is already 
^acted reaction mixture which has a higher temperature 
than the supplied feed material. 

IB. Claim 6: A method of producing alxylaminee by 
Acting d-C* alhanols with a^onia in a fixed bed in 
the presence of a shape-selective fixed had -talyst; 
characterised in that some of the. feed.. material .« liguid 
TZ is introduced into the reactor in such a way that 
evaporation taKes place on the fixed catalyst bed. 
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International application No. 
PCT/EP 03/1317 0 



SKSyJBte space in any of the preceding box es is not sufficient) 
Continuation o£ IV . 



IV. Claim 7; A method of producing alkylates by 
reacting C1-C4 alkanols with ammonia in a fixed bed in 
the presence of a shape -selective fixed-bed catalyst, 
characterized in that the fixed catalyst bed is 
additionally supplied with a heat-transfer medium that is 
inert to the reaction products and the feed material and 
does not significantly influence the activity and 
selectivity of the catalyst. 

The reasons for this are as follows: . 

in light of the documents cited in the application and in 
the search report, EP-A-0 534 195 (Dl) and EP-A-0 763 519 
(D2) , the problem addressed by the application can be 
defined as that of providing improved methods and 
reactors for producing alkylamines by reacting alkanols 
with ammonia in the fixed bed. In order to solve this 
problem, the applicant provides four different methods 
that are intended to ensure better heat transfer of the 
reaction and thereby more advantageous product 
distribution and lower expenditure on apparatus. The 
solutions proposed in these four different methods are 
characterized by very different technical features: 1- 
coolant pipes in the fixed bed, 2. feed location for the 
feed material in the fixed bed, 3. evaporation of the 
feed material in liquid form on the catalyst, and 4. 
additional inert heat-transfer medium, and therefore do 
not have a common technical feature that links the 
" different methods . Since the problem of heat transfer and 
its effect in the production of alkylamines by reacting 
C1-C4 alkanols with ammonia in a fixed bed in the 



I — 
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Mf~gS» soace in any of «- gegdigg boxes is not sufficient) 



Continuation ot IV « 



presence of a shape -selective fixed-bed catalyst are also 
known (see Dl, in particular column X, line 21 to column 
4 line 18, claims 1 to 11 and 20, and figures 1 and 2) , 
the different methods are also not linked by a previously 
unknown problem to be solved. 

The aforementioned group, of claims therefore lack unity 
of invention under PCT Rule 13.1 and 13.2 both 'in terms 
of the special technical features and in terms of the 
problems solved. 

The international search has been carried out: for all the 
aforementioned inventions. 

in response to the request to limit the claims and/or pay 
additional fees under PCT Rule 68.2, the applicant opted 
to pay all additional examination fees. This written 
report therefore includes all the inventions claimed xn 
the present application. 
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V Reasoned statement under Article 35(2) with regard to novelty, Mivt step or industrial applicability; 
citations and explanations supporting such statement 



]. Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-10 



6, 9, 10 



1-5, 7, 8 



1-10 



YES 
NO 
VES 
NO 

t YES 
NO 



1. Citations and explanations 

This report makes reference to the following documents: 

Dl: EP 0 534 195 
D2: BP 0 763 S19 

1. invention 1 (claims 1-4, 9 and 10) 
1.1 Novelty 

The method claimed in claim 1 of the present application 
and the reactor according to claim 4 differ from the 
method and reactor described in Dl in that a shape - 
selective catalyst is used in the method and the reactor 
contains a shape -selective catalyst. The subject matter of 
claims 1 to 4, 9 and 10 is therefore novel within the 
meaning of PCT Article 33(2) . 

1.2 Inventive step 

The subject matter of claims 1 to 4 does not involve an 
inventive step within the meaning of PCT Article 33(3). 

The method according 'to claim 1 and the reactor according 
to claim 4 differ from the method and reactor disclosed in 
Dl merely in that a shape -selective catalyst is used in 
the method and the reactor contains a shape- selective 
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catalyst. The use of shape-selective instead of amorphous 
catalysts for improving the reaction process in chemical 
reactions is considered a conventional measure for a 
person skilled in the art, in particular in the present 
method because a person skilled in the art is already 
familiar with the use of form- selective catalysts of this 
type in the production of alkyl amines from alkanols and 
ammonia (see, for example, D2) . 

The selection of boiling water cooling as the cooling 
method and the selection of the pressure in the coolant 
and in the fixed catalyst bed in claims 2 and 3 lie within 
the scope of what a person skilled in the art routinely 
does on the basis of familiar considerations. The subject 
matter of claims 2 and 3 therefore also does not involve 
an inventive step. 

The combination of features contained in dependent claims 
9 and 10 with the features of claim 4, to which they 
refer, does not appear to be obvious from the prior art. 
Claims 9 and 10 therefore meet the requirements of PCT 
Article 33 (3) . 



2» Invention 2 (claim 5) 



2.1 Novelty 

The subject matter of claim 5 is novel within the meaning 
of PCT Article 33(3) . 



2 - 2 Inventive step 

-The subject matter of claim 5 does not involve an 
inventive step within the meaning of PCT Article 33(3) , 
In light of D2, which describee the production of 
methylamines by reacting methanol and ammonia in the fixed 

«Amirr\r< a t*w\f\ m... in 'V trtfwv 
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catalyst bed with a zeolite catalyst and which can be 
considered the closest prior art, the problem addressed by 
the application can be defined as that of providing an 
additional method of producing alkyalamines (it should be 
noted that zeolite catalysts are regarded as shape- 
selective catalysts) > To solve this problem, the applicant 
provides the method defined in claim 5, which method is 
characterized in that 3 0 to 90% of the feed material is 
fed to the fixed catalyst bed at at least one location at 
which there is already reacted reaction mixture which has 
a higher temperature than the supplied feed material, Such 
a process is a generally conventional standard method for 
improving the heat transfer in chemical reactions. The 
method according to claim 5 therefore does not involve an 
inventive step. 



3. Invention 3 (claim 6) 



3.1 Novelty 

The subject matter of claim 6 is novel within the meaning 
of PCT Article 33(2). 

3.2 Inventive step 

The subject matter of claim 6 involves an inventive step 
within the meaning of PCT Article 33(3) . 
In light of D2, which describes the production of 
methylamines by reacting methanol and ammonia in the fixed 
catalyst bed with a zeolite catalyst and which can be 
considered the closest prior art, the problem addressed by 
the application can be defined as that of providing an 
additional method of producing alkylamines. To solve this 
problem, the applicatft'^provides" the" method defined in 
claim 6, which method is characterized in that some of the 
feed material in liquid form is introduced into the 
reactor in such a way that evaporation takes place on the 
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fixed catalyst bed. Carrying out the method in this manner 
is not obvious from the teachings of Dl and/or D2 . The 
method according to claim 6 therefore involves an 
inventive step. 

4. Invention 4 (e laImB 7 and B) 

4.1 Novelty 

The subject matter of claims 7 and 8 is novel within the 
meaning of PCT Article 33(2) . 

4.2 Inventive step 

The present application fails to meet the requirements of 
PCT Article 33(1) because the subject matter of claims 7 
and 8 does not involve an inventive step within the 
meaning of PCT Article 33(3) . 

Claims 7 and 8 relate to a method of producing 
alkyalamines by reacting alkanols with ammonia in the 
fixed bed, an additional inert heat-transfer medium (for 
example, water) being fed to the fixed bed via the reactor 
feed inlet. The addition of inert compounds such as water 
or water vapor for improving heat dissipation in chemical 
processes is a routine measure for a person skilled in the 
art . The method according to claims 7 and B therefore does 
not involve an inventive step. _____ 
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